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Introduction
Metal oxides play a very important role in many areas of chemistry, physics and materials science. The metal elements are able to form a large diversity of oxide compounds [1] . These can adopt a vast number of structural geometries with an electronic structure that can exhibit metallic, semiconductor or insulator character. In technological applications, oxides are used in the fabrication of microelectronic circuits, sensors, piezoelectric devices, fuel cells, coatings for the passivation of surfaces against corrosion, and as catalysts [2] . The application of nanomaterials utilizes not only chemical composition but also the size, shape and surface dependent properties [3] . Nanoparticles can be noncyrstalline, polycrystalline or single crystalline and can be produced with a variety of methods [4] . Semiconducting nanostructures represent one of the most important frontiers in advanced material research due to their peculiar optical, electrical, thermoelectric properties and potential applications in nanodevices. Semiconducting oxides are the fundamentals of smart devices as both the structure and morphology of these materials can be controlled precisely and accordingly, are referred as functional oxides [5] [6] . Nanoparticles often have novel chemical and physical properties. Such as, the optical, chemical and electronic proper-ties of nanoparticles may be largerly different from those of each material in the bulk [7] . Chromium sesquioxide, (Cr 2 O 3 ), is an antiferromagnetic [8] is one of the most important wide band gap (Eg≈3eV) p-type semiconductor [9] transition metal-oxide material [10] . This kind of p-type is a wide band gap oxide semiconductor. Many crystalline modifications of chromium oxides: such as rutile (CrO 2 ), CrO 3 3.0 g of PVA were dissolved in 50 ml deionized water and stirred for 30 min. Simultaneously, a 10ml NaOH (10M) was added drop wise into this aqueous Cr(NO 3 ) 3 .9H 2 O. During the addition of NaOH into aqueous solution, the solution was heated at 80 o C [12] . At last, the final solution was transferred into a 100 ml Teflon-lined stainless steel autoclave. The autoclave was sealed and maintained at 150 o C for 24 h, and then allowed to cool to room temperature naturally. After terminating the reaction in desired time, the resulted solid projects, washed with distilled water and ethanol to remove the ions possibly remaining in the final product, and dried in air at 60 o C for 4 h. Finally, the prepared powder will be undergone to calcination process for 2 hour at 400 o C. NiO doped Cr 2 O 3 nanoparticles were prepared. 
B.Preparation of Thick Films
The films were prepared using hydrometallic technique for each nanopartical and nanocomposite .The thixotropic paste was formulated by mixing the fine powder of as prepared with the solution of (a temporary binder) in a mixture of organic solvents such as ethyl acetate. The ratio of inorganic part to organic part was kept at 70:30 in formulating the paste. This thixotropic paste was used to deposit thick films on ultrasonically cleaned silicon substrate (2cm x 1cm) using [13] . The films were fired at 550 o C for 30 min. Characterization Recently nanostructured semiconducting materials are synthesized by different physical and chemical methods. This represents the various characterization techniques utilized in the present work and it also includes the basic principles of the characterization techniques in X-ray Diffraction (XRD) 40 kV and 30 mA with monochromatic CuKα radiation (λ=1.54056 Å) and the scanning 2θ range from 20 to 70º., Atomic Force Microscopy (AFM), field emission scanning electron microscopy (FE-SEM), Energy dispersive X-ray analysis (EDX) was used to estimate the composition of the materials. Fourier transform infrared (FTIR) by TENSOR 27 range of 400-4000 cm -1 .The optical absorbance spectrum in the wavelength range (200-1100) nm was recorded at room temperature using 2601. The intensities of the diffraction peak in pattern Figure. 1(b) were higher than those of the peak in patterns Fig. 1(c-f) , indicating that the addition of Cu dopant as well as the increasing concentration of dopant in Cr 2 O 3 matrix slightly decreases the crystalline of the samples. The addition of dopant not only decreases the diffraction peak intensity of the XRD spectra, the broadening of the dominant peaks also slightly increased. The crystallites sizes of the Cr 2 O 3 and NiO doped Cr 2 O 3 are estimated using Debye-Scherrer equation [14] :
Results and Discussion
. ……………………….. (1) where D is the crystallite size, λ is wavelength of radiation used, β is the full width at the half maximum peak at diffraction angle 2θ. This could be ascribed to the difference between the radii of Ni 2+ and Cr 3+ . The radius of Ni 2+ was 0.69 A°, which was larger than that of Cr 3+ (0.62 A°) at the same. Therefore, the substitution of Ni 2+ by Cr 3+ induced the high angle shift of diffraction peaks, confirming that Ni 2+ is incorporated into the Cr 3+ lattice. Although doping does not alter the crystal structure, it causes the lattice constant to change as evidence of the (101) peak position shift. Although the change is very little, the concentration of dopant plays a role in the c-axis constant [15] .The AFM image in two and three dimension view of undoped Cr 2 O 3 nanoparticals, and NiO(0.01,0.06,and 0.10) doped Cr 2 O 3 NPs are shown in Figures2( A,B,C,D) respectively. The results of AFM doped dimameter of the particles were average of 45-60 nm. The grain size and roughness average decreased with increase concentration of NiO thin film as shown in Table 1 . The FTIR spectra obtained from Cr 2 O 3 nanoparticals prepared by the hydrothermal are shown in Figures (5A-D) .The spectra of Cr 2 O 3 NPs are shown in Figure. A broad band at 3420 cm -1 corresponds to the stretching modes of surface OH groups. Metal oxide Cr 2 O 3 generally reveal absorption bands below 1000 cm -1 due to inter-atomic vibrations. Two sharp peaks displayed at 652 and 562 cm -1 attributed to Cr-O stretching modes, are clear evidence for the presence of the crystalline Cr 2 O 3 [16] . The optical properties of synthesized nanomaterials were determined by absorption spectra obtained from UV-visible spectroscopy. The band gap of synthesized nanoparticles was based on the nature of the electronic transition and was determined by the variation of optical coefficient with wavelength. The relationship between absorption spectra and the energy gap was described by Tauc's expression mentioned in the equation [17] : ( αhυ ) = A ( hυ -E g ) n ………………. (2) where, α is the absorption coefficient, A is a constant, E g is the bandgap energy of the material and exponent n = ½ for direct transition. Figure 6 shows the optical absorption spectrum of the pure, NiO (0.01, 0.06, and 0. 10 It is known that semiconductor nanocrystals with crystallite size significantly smaller than the exciton Bohr radius show sizedependent optical properties due to the strong quantum confinement effect for the charge carriers. A weak quantum confinement effect occurs when the crystallite size is larger than the Bohr radiu. It is known that the typical exciton Bohr radius for Cr 2 O 3 is 3nm [18] . The increase of E g may be due to reduction in crystallite sizes with comparable radius to that of Cr 3+ ions. In order to picture implicit, the variation of E g and crystallite size with respect to various concentrations of Cu in Cr 2 O 3 system. 
Conclusions
In this paper, we have described the synthesis, structural, morphological and optical characterization of a series of NiO doped Cr 2 O 3 nanoparticles by hydrothermal technique. Nickel doped Cr 2 O 3 nano particles different concentrations. Regarding the structural properties, a systematic decrease in the unit cell volume, crystallite size, and changes in the FWHM parameter were observed in concurrence with the presence of NiO dopant in the prepared nanoparticles. The best results were obtained. The structure and phase of the as prepared materials were determined by using the XRD, AFM, and FESEM. The average size of the particles was measured by the Scherer formula for both doped and pure Cr 2 O 3 . The morphology and structural analysis was done by the SEM. Further the presence of NiO dopants was confirmed EDAX. And prepared nanoparticles were also analyzed for FTIR, UV-Visible spectroscopic techniques. The optical band values (E g ) values were further obtained from Tauc plots.
